Combination of β-carotene and quercetin against benzo[a]pyrene-induced pro-inflammatory reaction accompanied by the regulation of antioxidant enzyme activity and NF-κB translocation in Mongolian gerbils.
We have previously shown that quercetin modulates the proinflammatory effect of β-carotene (BC) induced by oral benzo[a]pyren (Bap) partly through the regulation of the JNK pathway. In the present study, we determined whether the combination of BC and quercetin regulates the antioxidant enzymes and the activation of NF-κB in Mongolian gerbils exposed to Bap. We also compared the combined effects of BC+ quercetin with that of BC+ ascorbic acid (C)+ α-tocopherol (E). The gerbils were given BC (10 mg/kg) alone or in combination with quercetin (50 or 100 mg/kg) or C (13 mg/kg)+E (92 mg/kg) by gavage 3 times/week for 6 months. During the first 2 months, the gerbils were exposed to Bap by intratracheal instillation once/week. The levels of proinflammatory cytokines, thiobarbituric acid reactive substances, antioxidant enzymes and NF-κB activation in the plasma or the lungs were determined. Bap increased the level of proinflammatory cytokines and oxidative stress in the plasma or lungs, while it decreased the antioxidant systems. Bap also increased nuclear NF-κB levels in the lungs. BC partly recovered the Bap-induced decrease in antioxidant activity, antioxidant enzyme activities and glutathione levels but had no effect on proinflammatory cytokines and NF-κB translocation. BC in combination with quercetin or C+E suppressed all the harmful effects induced by Bap. All the effects of quercetin at 100 mg/kg were similar to the effect of C+E. BC in combination with quercetin or C+E rather than BC alone similarly suppresses the Bap-induced inflammatory reaction that was accompanied by the regulation of antioxidant enzymes and the translocation of NF-κB in vivo.